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Abstract: This ppt presents the design and implementation of a class of multiple-mode wideband bandpass 
filter (MMRBPF). This BPF consists of a single waveguide cavity which is used to design triple-mode, 
quadruple-mode and quintuplet-mode wideband filter. This technology also extend to design a triple-mode 
dielectric filter and diplexer. The widest fractional bandwidth is equal to 360% at center frequency of 3.2 
GHz, and the insertion loss is less than 0.5 dB in center frequency. The high performance BPF provides an 
alternative approach to develop a cavity-type of wideband filter for miniaturized base-station 
communication. 
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> Triple-mode 
Field distribution 
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A-A plane for observing field distribution 
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> Triple-mode 
External Q-factor 
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> Triple-mode 
Mode chart 
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> Triple-mode 
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> Triple-mode 


Error analysis 
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> Filter and diplexer design 


a. Three types wideband multi-modes 
cavity filters—quadruple-mode 
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> Quadruple-mode 
Field distribution 
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> Quadruple-mode 
Field distribution 
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> Quadruple-mode 
Mode chart 
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> Quadruple-mode 


Comparison between triple-mode and quadruple-mode filter 
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Fabricated triple-mode filter 
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> Quadruple-mode 


Error analysis 
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> Filter and diplexer design 
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> Dielectric resonator triple-mode filter 
Field distribution 
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> Dielectric resonator triple-mode filter 


Field distribution 
HE+ mode HE- mode 


E-field 





A-A' plane C-C' plane 


B-field 





A-A' plane C-C' plane A-A plane B-B' plane 


B-B' plane and C-C' plane are orthogonal to each other 


18/50 





South China University of & 
dy 


> Dielectric resonator triple-mode filter 
Mode chart 
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> Dielectric resonator triple-mode filter 
External Q-factor 





S 8 $ 


S 
o 
tri 


S 


External Qulity Factors (Q ) 
8 $ 


i 


—— SS D 





0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 
k (mm) 





> Dielectric resonator triple-mode filter 


Coupling matrix 
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> Filter and diplexer design 


b. Dielectric resonator triple-mode 
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Magnitude (dB) 


- Dielectric resonator triple-mode diplexer 
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> Dielectric resonator triple-mode diplexer 
Fabricated diplexer 
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> Filter and diplexer design 
c. U-slot SIW wideband filter 
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> U-slot SIW wideband filter 
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> U-slot SIW wideband filter 
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> U-slot SIW wideband filter 





Measured and simulated results 
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> Cross-Coupling on Microstrip Line for SIW BPF ~ 


Synthesis Method 





0 0.7728 0 0 0 

0.7728 —0.0301 0.5691 —0.2091 0 

M=| 0 0.5691 0.2485 0.5691 0 
0 —0.2091 0.5691 —0.0301 0.7728 


0 0 0 0.7728 0 © 


Normalized coupling matrices 
































30/50 








Metal layer 2 








Metal layer 2 
c ground 
A XX 


31/50 





> Cross-Coupling on Microstrip Line for SIW BPF 
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Parameter of structure 





42 13 14 15 16 17 18 35 4.0 4,5 5.0 5.5 6.0 6.5 
h,(mm) W, (mm) 
a —a— w,„=1.5mm 
13, ——w,72.0mm 
12 l The final parameters of proposed filter 





—4— W,=2.5mm 


are:w=2.2, 1,=25, w,=5.4, L=18.8, w,=1.5, 
Ls=44.2, w,=2, L=97.5, h,=16.1, H=28, 
h,=15.5,R=0.5, h,=18.5, V=2.5, s=4.2 (all in 
mm) 


14 15 16 17 18 
h,(mm) 








South China University of IT, 
> Cross-Coupling on Microstrip Line for SIW BPF 


Analysis transmission zeros of proposed filter 
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we found that an extra TZ appearing in the upper-stopband, we named the two TZs 


as f, and f. f,1 1S produced by the cross-coupling, f,, 1s produced by the open-ended 
stubs. 
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> Cross-Coupling on Microstrip Line for SIW BPF 


Experimental Results 
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